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NIMBUS HRIR EQUIPMENT DIAGNOSTIC TEST PROGRAM 


DESCRIPTION OF PROGRAM 

This program is designed to aid in checking and maintaining the HRER equip- 
ment associated with the Nimbus HRIR digitizing system.* Using it, all equip- 
ment function select and sense codes may be tested and any particular selection 
of HRIR equipment modules and settings may be easily established for subse- 
quent checks of data and time inputs. Either FM data only or simultaneous FM 
data (Channel 1) and time data (Channel 5) may be input a block at a time or 
continuously in a loop mode. As an option, all data read into the computer may 
be stored on digital tape for later analysis. 

A data analysis routine is available in the program which computes and prints 
out the following information: 

1. The number of FM data words (24 bit) read in during vehicle time frames. 

2. The number of FM data samples between FM data sync patterns. 

3. A table of first and second differences for the data samples derived from 
the linear calibration portion of the data simulator input. 

In deriving these values the routine uses one block of FM data and one block 
of time data with associated interrupt location information. The block of data 
may have just been read in from the external equipment or may be read in from 
digital tape where it was stored by an earlier operation. To aid in locating a 
desired block of data on the digital tape for analysis by this routine, a tape 
search routine which will locate a desired record anywhere on the digital tape 
and read it into core, is provided. 

Finally, a routine is provided to print out the raw FM and Time data as it 
was originally read into the computer. Associated 30 and 40 interrupt infor- 
mation and the results of certain external sense codes will also be printed. 


* For a brief description of the HRIR digitizing system see NASA X-545-65-88 
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The program is modular in design so that additional test functions and 
routines can readily be added. 

OPERATING PROCEDURE 

For system checkout purposes the program is designed to be operated on 
line. The user can switch at will from one program function to another as he 
proceeds through any diagnostic or checkout procedures he deems advisable. 
During operation the program directs the user through messages on the type- 
writer so that there is little that the operator need remember. Any erroneous 
jump key settings or typewriter inputs from the operator are rejected by the 
program. The operator is given two main opportunities to select program 
functions. The first occasion occurs when the program types "select run 
mode". This is described below. The second occurs when the program types 
"select operation" following the input of data. The responses to this message 
are also described below. Finally the operator is given a high degree of flexi- 
bility in each run mode or operation through the use of jump switches. The 
settings of the jump switches and the resulting actions are described in the 
paragraphs concerning each run mode or operation. 

RUN MODES 

The computer types out "select run mode". Permissible replies are des- 
cribed below. 


Codes 


This mode enables the operator to quickly step through all HRIR equipment 
select and sense instructions. Following type in of codes the program stops 
with 11111111 8 in the A register. The operator may now step through each select 
and sense code used by the external HRIR equipment. The select codes are 
stored consecutively in core while the sense codes are separated by a UJP 
* + 1 instruction to allow for a skip exit from the sense code. After the last 
sense code is executed the operator should push start and the message "select 
run mode" will be typed again, allowing the operator to repeat the test or go on 
to another test. 

Sense 


This mode enables the operator to dynamically test any sense instruction. 

It gives him a chance to type in the desired sense code instruction and to either 
loop through the instruction on a normal exit and stop on a skip exit or vice versa. 
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At any time he may reverse the response ( from stop on exit, loop on skip exit, 
to stop on skip exit, loop on exit ), terminate the present sense instruction 
testing and type in another, or go back to select another run mode. 

Following the selection of the "sense mode" the program types "type sense 
instruction." The operator should type 747CXXXX 8 where C is the desired 
channel and XXXX is the desired sense code pattern. The program will 
immediately start executing the sense code under the following conditions: 


Jump switch 1 on: 

Loop on skip exit, stop on exit 

Jump switch 1 off: 

Stop on skip exit, loop on exit 

In either case above, pushing start after the computer has stopped will 
repeat the same cycle, subject to the settings of jump switches 2 and 3 as 
described below. Jump switch 1 may be changed dynamically at any time to 
alter the response. 

Jump switch 3 on: 

Normal setting 

Jump switch 3 off: 

Terminate the present test and request another 
sense code through the typewriter 

Jump switch 2 on: 

Normal setting 

Jump switch 2 off: 

Terminate the present test and request selection 
of another run mode through the typewriter 


Jump switches 2 and 3 may be changed at any time during the test as the 
test routine loops through them each cycle. 


Input A, B, C 


This mode allows the operator to cause the external HRIR equipment to be 
automatically set to a desired data source, sampling rate, and bandwidth as 
indicated by the parameters A, B and C. The only permissible values for these 
parameters are given in Table 1 . Following correct input of these parameters 
the program stops with 22222222 8 in the A register and the message "set 
J. S. 1, 2, 3" on the typewriter. The operator should set the jump switches 
as desired at this time. The switches have the following effect: 
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Jump Switch 


Action 


1 

1 

2 


2 


3 


Setting 


on Save FM data ( and time if available ) on 

tape unit 3. 

t 

off Do not save data on tape. 

on Cycle through input routine reactivating 

channel 1 and channel 5 (if J. S. 3 is on) 
each time they become inactive. The 
data is written into the same buffer each 
record. If J. S. 1 is on each cycle the 
data is saved on tape before being over- 
written by the next cycle. 

off Terminate the input of data (and time) 

following the completion of the present 
input record. 

on Read in time over channel 5. 


3 off Supress read in of time. Read data on 

channel 1 only. Following completion 
of the input operation the program types 
out "select operation". 


OPERATIONS 

The computer types out "select operation" following an input of data. 

Permissible replies are described below. 

ANALYZE: The block of data in core is analyzed and the results are 

printed out as described in Table 2. To dynamically supress 
the printing at any time, turn jump switch 2 on. ( Turning JS2 
on and off quickly will skip portions of the printout) 

SEARCH: Tape unit 3 will be searched forward or backward for a de- 

sired record. The record number must be entered into the 
A register when the program stops with 44444444 in the A 
register. 
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PRINT: Print out the raw input data and time data according to the 

format given in Table 3. Printing may be dynamically sup- 
pressed at any time by turning jump switch 2 on. With jump 
switch 2 on the program enters a delay loop while indexing 
through the print lines. Therefore turning J. S. 2 on and off 
quickly will skip portions of the printout if one is only interested 
in the end of the data. 


SYSTEM: 

REPEAT: 

RESET: 


Return control to the resident system in order to utilize the 
tape print routine (TDMP), the Dump routine (DUMP A B) or 
to end the program. 

Repeat the last data input operation. Control returns to the 
data input section of the program and the same external 
equipment select codes will be used. 

The operator is given a chance to reset the jump switches, 
and return control to the very beginning of the program. The 
program will type ''select run mode". At this time another 
input operation may be requested using different equipment 
selections, or a different rim mode may be selected. 


Table 1 

Parameter Values for External Equipment Selections 

Parameter 

Value 

Selection 

A 

0 

Forward vehicle time and FM 



data from simulator 

A 

2 

Reverse vehicle time and FM 



data from simulator 

A 

4 

Forward ground time and FM 



data from simulator 

A 

6 

Forward time and data from 



analog tape 

A 

8 

Reverse time and data from 



analog tape 

B 

0 

2 kc sampling rate 

B 

1 

4 kc sampling rate 

B 

2 

8 kc sampling rate 

B 

3 

16 kc sampling rate 

B 

4 

local oscillator sampling 

C 

0 

narrow (A) bandwidth 

C 

1 

medium ( B ) bandwidth 

C 

2 

wide ( C ) bandwidth 
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Table 2 

Printer Format From Analyze Routine 

Line 1 


Word 1 

Record Number ( if data was read from tape ) 

Word 2 

0 normal 

1 FM, time absent during record (74717040) 

Word 3 

0 normal 

1 FM carrier absent during record ( 74717045) 

Word 4 

0 normal 

1 FM sample lost (74717043) 

Word 5 

0 normal 

1 time carrier absent during record (74717046) 

Word 6 

0 normal 

1 time character lost during record ( 74717044) 


Words 7-10 0 normal 
1 not used 

Line 2 

Number of computer words between successive 30 interrupts ( computer 
words in data input buffer) 

Line 3 

Number of computer words between successive 40 interrupts 
Line 4 

Number of data samples between successive data sync flags in the data. 
ALL Succeeding Lines 

Word 1 sample number from start of linear calibration portion of 
data curve 

Word 2 data sample in octal 

Word 3 first difference of data samples ( octal ) 

Word 4 second difference of data samples 
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Table 3 

Printer Format From Raw Data Print Routine 


Line 1 
Line 2 
Line 3 

Lines 4 to 14 
Lines 15 to end 


Same as line one of Table 2 
30 interrupt locations 
40 interrupt locations 
Time characters ( 1 per word ) 
Data samples ( 2 per word) 


A Register 


11111111 


22222222 


33333333 


44444444 


Table 4 

Programmed ' A ' Register Flags 
Meaning 


Program has stopped in Codes Routine. Opera- 
tor should now step the computer through each 
select and sense code. See Table 5. 

Program has stopped to give the operator an 
opportunity to make any changes to the jump 
switches prior to a data input operation. 

Program has now selected external equipment 
settings and is ready to begin an input of data. 

At this time the operator may verify the settings 
and change them if desired. When he is ready to 
start the input he should push start. 

Program has stopped to enable operator to enter 
an octal record number in the 'A* register. When 
the program is restarted tape unit 3 will be 
searched for the record containing this number. 
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Table 5 

HRIR Equipment Sense and Select Codes 

NIMBUS HRIR SYSTEM 

( 1604 mode - data ) 

( 160 mode - time ) 

SELECT 
Read Operations 

1-7000 Select Nimbus FM data mode 

Control Operations 

1-7001 Start oscillograph recording 
1-7002 Stop oscillograph recording 

1-7003 Initialize all NIMBUS external equipment 

1-7004 Set sampling rate 2 kc 
1-7005 Set sampling rate 4 kc 
1-7006 Set sampling rate 8 kc 
1-7007 Set sampling rate 16 kc 
1-7010 Set local-oscillator sampling 

1-7011 Select forward tape data 

1-7012 Select reverse tape data 

1-7013 Set flywheel bandwidth 100 cps (C ) 

1-7014 Set flywheel bandwidth 500 cps (B) 

1-7015 Set flywheel bandwidth 1 kc (A) 

1-7016 Interrupts enable 
1-7017 Interrupts inhibit 

1-7020 Select simulator input - FM data and forward Veh time 

1-7021 Select simulator input - FM data and reverse Veh time 

1-7022 Select simulator input - FM data and forward Gnd time 

1-7023 

1-7024 Select tape input 

1-7025 Remove data frame sync interrupt (40) 

1-7026 Remove Veh time frame sync interrupt (30) 
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SENSE 


1-7030 Skip on all NIMBUS external equipment ready 
1-7032 Skip on FM unit ready 
1-7033 Skip on time unit ready 

1-7040 Skip on FM data and time present during interval 

1-7042 Skip on tape track pair one active 

1-7043 Skip on FM data not accepted 

1-7044 Skip on time data not accepted 

1-7045 Skip on FM data carrier absent during an interval 

1-7046 Skip on time carrier absent during an interval 

SELECT 
Read Operation 

5-7000 Select NIMBUS time mode 
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FLOW DIAGRAMS 


' CCLEAR ' 
CLEAR ALL I/O 
.AND INTERRUPTS. 


SELECT TAPE 
2 HIGH DEN, 
ODD PARITY 


TAPE 

2 

READY 


INITIALIZE ROUTINE 


l— "MOUNT TAPE WITH WRITE RING ON UNIT 2 



SELECT TAPE 
3 HIGH DEN, 
ODD PARITY 


TAPE 

3 

READY 


1— "MOUNT TAPE WITH WRITE RING ON UNIT 3' 


STOP 




P2 

.A. 


PROGRAM SETUP ROUTINE 


\ "SELECT RUN MODE” 


TYPE IN\ves_ 
"SENSE'V^ 


TYPE IN\ves_ 
"INPUT"/^ 


TYPE IN 
^CODESj> 
|NO 


/ WERE \ 
4 PARAMETERS 
READ FROM 
s. TYPEWRITER ^ 


\ "KEY ERROR" 



SECOND 
PARAM = 
0, 2, 4, 
6, or 8 


THIRD XNO 
PARAM < 5 


FOURTH >NO_ 
PARAM < 3 


\ "KEY ERROR" 
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DATA, TIME INPUT ROUTINE 




CLEAR ALL 
SENSE FLIP- 
FLOPS IN 
EXT EQUIP 


CHECK T.C. 
ABSENT, T.C. 
NOT ACCEPTED 



DELAY 






ACTIVATE 
TIME (T.C. 
INPUT 


• 1 , 
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SELECT NEXT FUNCTION ROUTINE 
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DESCENDING 
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PORTION 
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NIM02I30 

4 


NSC i t 


NIM02I40 

SLS 


*4l 


NIM02I50 

SEN 


I7030B 

SKIP ALL EXT EOUIP READY 

NIM02I60 

UJP 


•42 


NIM02I70 

&JP 


•♦A 


NIM02I60 

URJ 

7 

Type 


NIM0.2I90 

A 


NSC 12 


NIM02200 

SLS 


SEO 


NIMO22I0 

SEL 


I7003B 

INITIALIZE ALL EXT EOUIP 

N | M 0222 0 

SEL 


I7000B 

SEL NIMBUS FM MODE 

NIM02230 

m 


57000ft 

SEL NIMBUS TIME MODE 

NIH0224U 

ENA 


5555ft 


NIM02250 

LIL 

1 

1*0 


NIH02260 

lTl 

2 

IN45 


NIM02270 

LIL 

3 

IN47 


NIM022«U 

XEC 

1 

EOUIP 

SEL EOUIPMENT MODE 

N 1 022 VO 

TtfC 

T 

ECUIP4I 

SEL TAPE DIREC IP APPLICABLE 

N 1*02300 

XlC 

2 

SAMPLING 

SEL SAMPLING RATE 

NIH023I0 

XEC 

3 

BAN0U6TM 

SEL BANDWIDTH 

NIM02320 

LOA 


•42 


NIM02330 

SLS 


•J42 

SET JUMP SNITCHES 

NIM02340 

OCT 


33333333 


N I M02350 

Win 


ttAtAif IHE 

INPUT ROUTINE 

NIM02360 

ARS 


66 

SET SHIFT FAULT LIGHT ON 

NIM02370 

SEN 


I7040B 

SKIP TIME AND OATA PRESENT 

NIM02360 

UJP 


*• 1 


NIM02390 

5EL 


706 

CLEAR FAULT LIGHTS 

NIM02400 

ENA 


0 


NIM024I0 

STA 


FLAG 


NIM02420 

STA 


FLAG4I 


NIM02430 

STA 


FLAG42 


NIN02440 

STA 


FLAG +3 


N 1 M024S0 

STA 


FLAG 4 A 


N J h 0 2 4 6 0 

STA 


FLAG45 


NIM02470 

SEN 


170469 


NIM02460 

SEN 


I 704 AB 


NIM02490 

Tf* 


17 


NIH02500 

SEN 


I70A3B 


NIMO2SI0 

SEN 


1704 OB 


NIM02S20 

S¥t 


17016 B 

ENABLE 30»40 INTS 

NIM02S3L) 

SLJ 

3 

• 42 

JS3 ON ACTIVATES TIME C5 

N1M02540 

UJP 


NOTIME 


NIM0255U 


0 

0 


NIM02560 

ENA 


TC* 


NIH02S70 

SAfc 


rat 


N1M02560 

T^A 


0 


NIM02590 

STA 


FLAG4A 


NIM02600 

STA 


FLAG45 


NIM026I0 
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SKIP TIME CARRIER ABSENT 

NIM02620 

UJR 


•42 


NIM02630 

RAO 


FLAC44 


N 1 M02640 

~SFn 


TTGaab 

SKIP TIME CHAU NOT ACCEPTED 

NIM026SC 

UJP 


•42 


N 1 M02660 

N AO 


F L A G ♦ S 


N 1 M 0 2 6 7 0 



ACT 

S 

ICS 


NIM02O40 

ijT IMP 

EN! 

6 

0 


NIM02&90 

C T DAT A 

ENA 


DCE 


NIM02700 


Sal 


2B 


NIK02/I0 


t N 1 

A 

10 

DELAY LOOP 

NIM0272U 


UP 

A 

• 


N1M02730 


ENA 


0 


N I M02740 


STA 


FLAG* 1 


NIM027S0 


STA 


FLAG*2 


NIM02760 


sta 


FLAC+3 


NIM0277U 


SEN 


1 7040B 


NIM02700 


RAO 


FLAG* 1 


N I M 0 2 7 V 0 


SEN 


I7045B 

EXIT ON F M CARRIER PRESENT 

NIM0280U 


U JP 


•♦2 


N 1 M02(S 1 0 


RAO 


FLAC+2 


N 1 M02620 


SEN 


1 7CA3B 

EXIT ON FM DATA NOT ACCFPTED 

N I M02& 3 0 


RAO 


FLAG+3 


N I M 0 2 6 A 0 


ENJ 

6 

0 


NIM02ASU 
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1 

DCS 


NIM02a<)0 

b ST | NAC 

SEN 


HO 


NIM0207G 


UJP 


CHECKS 


NIM02630 


SLJ 

5 

WRTOUT 

JSI ON TO NMITE ON TAPE 

N ! M 0 2 6 9 0 


SL J 

2 
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JS2 ON TO LOOP IN ACTIVATE 

N 1 M 0 2 9 0 U 
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I70I7W 


N I M029 1 0 


SEN 


SIB 


N | M02920 


UJP 
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NIM0293U 


UJP 
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NIM02V4U 
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SEN 


SIB 


NIM029S0 


IJJP 


testinac 


N I M029tu 


SLJ 
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REACTS 
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SLJ 
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REACTS 


NIM0296O 


UJP 


TESTINAC 
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3 
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UJP 
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N I M 0 3 0 2 l* 


ENA 


0 


NIM03030 
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F L A G ♦ A 


NIH030A0 
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•♦2 
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KAO 
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UJP 
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TCE 


NIM03120 


SAL 


I2B 


NIM03I30 
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5 

TCS 


NIH03IAO 


UJP 
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NIM03I !>U 


MEM 
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SEL 


17017ft 

DESELECT EXTERNAL EQUIPMENT 

NIM03I 70 
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NJH03U0 
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SEL 


I7003B 


NIM03200 
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NIM032I0 
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NIM03220 
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NIM03230 
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NIM032AO 
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SIL 

3 

SAVE+2 


N I M03260 


SIL 

5 

IMS 


NIM03270 
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0 

IMS* 1 
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SEN 


A2000B 


NIM03290 


UJP 
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NIM03300 
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UJP 
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322064 
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SEN 


324034 
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SEL 


32006B 
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TYPE 
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IN 


LOA 
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EOS 
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printout 


EOS 


BCOSYST 
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UJP 
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EOS 


bCDANAL 
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EOS 


BCDRPT 
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RESET 


EOS 
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UJP 


•42 


UJP 


1 000 1 H 


EOS 
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SEL 
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threes 


SLS 
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OCT 
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STa 


SRCCfT 
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DCE 
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3 
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UJP 
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UJP 
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UJP 


SELECT 


SEN 
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flag 


EOS 
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UJP 
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Ths 


SRCCNT 


UJP 
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RDRCD 
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3200*4 
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NIM033&O 

SEARCH EOF BACKWARD N1M03370 

N I M03360 
N 1 M 0 3 3 9 0 

SK|H NOT LOAD HO I NT NIM03AO0 

N I M 0 3 4 I 0 

BACKSPACE I RECORD NIH03A20 

N 1 MO 3A 30 
NIM03AA0 
N I M03A5O 
M I M03A80 
NIM03A70 
NIMO3AH0 
N 1 M 0 3 A 9 0 
N I M03S0U 
N | M03S I H 
NIM03S20 
N I MG3530 
N I MO 35 AO 
NIM03550 
NIM03560 
N I M 0 3 5 7 0 
N1MO3580 
N I M03590 
N I MO 3600 
N 1M036 I 0 
N I M 0 3 6 2 0 
NIM0363H 
NIM036A,) 
NIM0365U 
NIM03660 
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N1M0369 ■ 
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NIM037 I i: 
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SfcL TAPE 3 READ BIN N1M037A0 

NIM037SO 

SET RECORD NUMBER FOR SEARCH NIM037C0 

N I M0377i> 
NIM037OI. 
N I M037RI’ 
N1M0380U 
NIM038I 0 
NIK03820 
N 1 N03630 

SKIP EOF NIM038AO 

NIM038SO 
N I ri,036t>0 
NIM03870 
NIM03880 

SKIP LOAD POINT MM03890 

1 1 M03900 
N I M039 I 0 
NIM03920 
NIM03930 
NIMO39A0 
MM039S0 
NIM03960 
NIM03V70 
NIM03980 
N I M03990 
NINOAOOO 
N I MOAO I 0 
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SE N 


3200uH 

N I H04U20 


UJP 


*- 1 

NJN04030 


SEL 


32006B 

N1M04040 


SEN 


32000B 

NIM04050 


UJP 


*• 1 

NIN04060 


UJP 


RDRCD 

NIMOL070 
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BSS 
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NIM040&0 


WEM 


PRINTOUT RAW DATA '•••• 


KlNTOUT 
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5 

DCE 

N 1 HO A 1 00 


Ena 


DCS 

NIM04I 10 


STA 


5AVF+3 

NIN04I20 


E N I 

4 

20 

NIMOLI30 


IDA 

4 

IN30 

N | MOL 1 40 


SUB 


SAVE+3 

N | MOL 1 SO 


StA 

4 

IN30 

NIMQ4I60 


UP 

4 

•-3 

N 1 MOL i 70 


EN! 

4 

FLAG 

N I MOL 1 60 


UKJ 


FDUMP 

N l M 0 4 I R 0 


EN| 

5 

DCE 

NIM04200 


F N 1 

4 

20 

NIM042I0 


LDa 

4 

IN30 

NJM04220 


ADD 


SAVE + 3 

N1M0L230 


5T a 

4 

I N30 

NIM0L2L0 


UP 

4 

* • 3 

NIM0L2SO 


UJP 


SELECT 

NIM04260 

KSET 

Lit 

1 

SAVE 

NIM0L270 


UL 

2 

SAVE+I 

N1H04260 


UL 

3 

SAVE+2 

NIM0L2LC 


UJP 


RESTART 

NIM0L3O0 


REM 


ANALYZE ROUTINE ••*•••••••••*•••••• 


NALY2E 

UKJ 

7 

OUTPUT 

NIMOL320 


UJP 


F.RRORD 

N 1 M 0 4 3 3 U 


UJP 


PSPACED 

N I MO 4 34 0 


02 


HONG 1 

N i M043b J 


2«U 


30120 

NIM043CU 


04 


1 

N 1 M 0 4 3 7 0 


Z RO 


0 

N l M 0 4 3 6 0 

SPACED 

ENI 

5 

FLAG+ft 

NIM04390 


EN! 

4 

FLAG 

N I MO 4 40 0 


UKJ 


DDUMP 

N l MC4 4 1 0 


UL 

5 

IRS 

NIM04420 


UL 

6 

IRS4I 

NIM04430 


ENI 

3 

20 

N I M 0 4 4 4 0 


ENI 

4 

0 

N I M 0 4 4 b 0 


ENA 


0 

N I MO44G0 


STA 

3 

0 I F 304 0 

NIM04470 


IJP 

3 

*•1 

N J M04 4 AQ 


SIL 

5 

ISK4 

NIM04490 


R50 


I SK4 

NIM04S00 


LOA 


IN30+I 

NIM04SI 0 


A JP 

3 

CHK401NT 

NIM04520 


ENI 

5 

1 

NIM0433-: 

00 

LOA 

5 

IN30 

N I M0454 [l 


SUB 

5 

IN30-I 

NIM045S0 


STA 

4 

DIF 3040 

N I M04560 

SK4 

I SK 

5 

• 

N I M 0 4 b / 0 


UJP 


•42 

N 1 M 0 4 b 6 0 


UJP 


CHK40INT 

N I M 0 4 b 9 0 


INI 

4 

1 

N I M 0 4 6 0 0 


UJP 


000 

NIM046IO 

HK401NT 

SIL 

6 

ISK5 

N1M04620 


HSO 


ISKb 

NI M04630 


LOA 


IN40+ I 

N I MU 4 6 4 0 


A JP 

3 

PRINTINT 
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ENI 

4 

10 
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ENI 

6 

1 

NIM04670 

XX 

LDA 

6 

IN40 

N I M04660 
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5UH 

6 

I NAQ • 1 

N 1 M04C.VII 


STA 

A 

01F30A0 

NIM04700 

'> K 

1SK 

6 

• 

NIM047IO 


UJP 


• ♦2 

NIH04720 


UJP 


PRINT INT 

NIM0473Q 


INI 

A 

1 

N | H047 40 


UJP 


XXX 

NIM047S0 

KINT1NT 

ENI 

5 

DIF30A0M6 

Nl M04760 


ENI 

A 

0IF30A0 

N I H04 7 7 0 


URJ 


DOUNP 

N1MO4760 


ENI 

3 

20 

N|Hb4790 


ENA 


0 

NIH04800 


STa 

3 

DIF30A0 

N 1 M048 1 0 


1 JP 

3 

i* t 

N 1 H04820 


ENI 

3 

0 

NIM04S30 


ENI 

S 

ocs 

NIH04840 


INI 

5 

5 

N 1 H04850 


LDO 


OSHASK 

N | H04860 

OOKA 

LDL 

5 

0 

NIH04870 


A JP 
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SYNCFLC 

N 1 M04880 


I5K 

5 

DCE 

NIH04690 


UJP 


LOOM 

NIH04900 


□ JP 
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NIH049I0 

YNCFLC 
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12 

NJH04920 


A JP 
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NIH04930 


ENI 
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UJP 


LOOKH • 1 

N | H04 vSO 
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A 

1 
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INI 

S 
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NIH04970 
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5 

0 

NIH04980 


A JP 
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INI 

A 
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NIHOSOOO 


ISK 
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DCE 

NIHOSOl 0 


UJP 


LOOKB 

NIH0S020 


UJP 


PRNTSPCE 

NIH05030 

YNCfcND 

ARS 


12 

NIH05040 
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0 

*♦3 

NIH05050 


IN! 

A 

1 

N1H05060 


UJP 


SAVECNT 

NIH05070 


INI 

A 

2 

N 1 H050t)0 

Wt CNT 

SIL 

A. 

SAVE ♦ A 

NIH05090 


LDA 


SAVE ♦A 

N 1 405 1 00 


SAL 

3 

D1F30A0 

NlHOSI 10 


5 1 L 

5 

SAV&+A 

Nl HOS 1 20 


ENA 


5 

NlHOSI 30 


MSB 


SAVEAA 

N 1 HOS 1 40 


UL 

S 

save*a 

NlHOSI SO 


ISK 

3 

10 

N 1 HOS 1 60 


UJP 


LOOK A 

N 1 HOS 1 70 

MNTSPCE 

ENI 

S 

DIF30A0+A 

NlHOSI 80 


EN| 

A 

DIF3OA0 

NIH05I90 


UN J 


DOUNP 

N I H05200 


ENI 

b 

0 

NIH0S2I0 


ENA 


0 

NIH0S220 


STA 


RAX 

N 1 H05230 


ENI 

3 

ocs 

N 1 H05240 

OCMAX 

LOQ 

S 

0 

NIH052S0 


ENA 


0 

NIH0S260 


LLS 


a 

NIH05270 


Tns 


RAX 

NIH05280 


STa 


RAX 

NIH05290 




• 

NIH03300 


ENA 


0 

NIH0S3I0 


LLS 


6 

N I H05320 


THS 


MAX 

NIH05330 


STA 


RAX 

N1H0S340 
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oce 
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UJP 


LOCMAX 

N i MOb 3&0 


Ida 


!N40 

NlM0b370 


A JP 

3 

B ADO 

MM05360 


AT! 
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NlM0b390 


IN! 

s 

to 

N 1 M05400 

OCTOP 

too 
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NIM05AI0 


ENA 


0 

NIHG5420 


LLS 


6 

N 1 M054 30 


EOS 


WAX 

N I M 0 b 4 4 0 


UJP 


NOTOP 

N 1 M05450 


gls 


4 

NIM054O0 


ENA 


0 

N1M054/0 


LLS 


0 

N1M05460 


EOS 


MAX 

NlMOb490 


UJP 


NOTOP 

NIM0S50U 


LOO 

5 

1 

NIM05SI 0 


ENA 


0 

N I M05520 


LLS 


6 

N 1 M 0 5 5 3 0 


EOS 


MAX 

NIM0S540 
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NOTOP 

NIM0S5SO 


OLS 



N I M0b5ou 


ENA 


0 

N I MOSS 7 0 


LLS 


6 

N|M0S5>u 


EOS 


MAX 

N 1 MOSS 9 0 
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NOTOP 

NIM0S600 


UJP 


StRTOWN 

N1M056IO 

OTOP 

ISK 

5 

OCE 
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EOS 


MAX 
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4 
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ENA 


0 
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A 

N1M05730 
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MAX 
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RIGHTS 
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DCE 
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STRTDWN 
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SLS 
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LOO 
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*1 
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NIMOSAOD 


ENA 
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6 
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N I h 0 b tt 3 0 
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BIN 
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last 
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BIN 
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fcuS 


LAST 

NIM06030 


UJP 


ThSInB 

NIH06040 
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NIM06050 
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THS 
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1 
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BIN 
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ISK 

5 

DCE 
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NIH06I40 
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6 
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f DIP 
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b 

BIN 
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SUH 

6 
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b 

DIM 
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TEMP 
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TEMP 
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C&IN 
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• 
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uses 
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TS 
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SIL 

s 

f)ONF ♦ 1 

NIM0656U 


U* J 

7 

OUTPUT 

NI *06570 


UJP 


ERROR 

NtHObSdO 


UJP 


lines 

NIH06590 


?? 


HD NCI 

NlMObbOD 


Hk(1 


30120 

N | *066 1 0 


04 


1 

N 1*06620 


2R0 


0 

NIM066J0 

I NE S 

SLJ 

2 

DELAY V 

NIN06640 


UR J 

7 

OUTPUT 

NIH066SO 


UJP 


ERROR 

NlMObbbO 


UJP 


done 

NlhObb/0 


tRO 

4 

0 

NlMObbbU 


?R0 


AGIO 

N I MObbVU 


28 




ZRO 

4 

I 

N I M 0 0 7 U 0 


ZRO 


6020 

NIM0&7I 0 


ZRO 

4 

2 

NIM06720 


ZRO 


6030 

NIM067J0 


ZRO 

k 

3 

N 1 M 0 6 7 4 0 


ZRO 


6040 

N1M067S0 


ZRO 

4 

4 

NIM06760 


ZRO 


6050 

NIH06770 


ZRO 

k 

5 

NIM06760 


ZR 0 


6060 

NI M06790 


/ro 

k 

6 

N I MO 660 0 


/RO 


6070 

NIM066IC* 


ZRO 

k 

7 

NIM06820 


ZRO 


9060 

NM06630 


ZfiO 

k 

6 

N | H068A0 


ZRO 


6090 

NIM06650 


ZRO 

k 

9 

N 1 M06860 


ZRO 


6100 

hi 1 M066 7 0 


ou 


126 

N I M06660 


ZRO 


0 

N I M06690 

ONE 

INI 

k 

to 

N1M06900 


5KH 

k 

0 

NIN069I0 


UJP 


FOUMP 

NIN06920 


UJP 


LINES 

NIM0O930 

L A Y 1 

t N | 

5 

77776 

NIM069AO 


!JP 

5 

• 

NIH06950 


UJP 


DONE 

N I M 0 6 9 6 0 


REM 


GENERAL DECIMAL PRINT ROUTINE 


ouftp 

UJP 


0 

NIM06980 


511 

5 

DONE A + 1 

NIh0699U 

PR 1NT 

SLJ 

2 

SELECT 

NIM070U0 


UNJ 

7 

OUTPUT 

NIM070IO 


UJP 


ERRORD 

NIM07020 


UJP 


DONE A 

N1M07030 


03 

k 

0 

NIM07040 


ZRC 


10 

NIM07050 


03 

k 

1 

M I M07060 


ZRO 


20 

N I M070 7 0 


03 

k 

2 

NIM07060 


ZRO 


30 

N1M07090 


03 

k 

3 

N I M07 1 00 


ZRO 


40 

N | M07 1 1 0 


03 

k 

4 

NIM07I20 


ZRO 


^0 

N \ M07 1 30 


03 

4 

5 

NIM07I40 


ZRO 


60 

NIM07I50 


03 

4 

6 

NIM07I6U 


ZRO 


70 

NIM07I7U 


03 

4 

7 

N ! MO 7 1 6 0 


ZRO 


60 

NIM07I VO 


03 

4 

6 

NIM07200 


ZRO 


90 

N I M072 1 u 


03 

4 

9 

NIH07220 


ZRO 


100 

NIM07230 


04 


1 2B 

NIM07240 


ZRO 


0 

N I *07250 

ONE* 

INI 

4 

10 

NIH07260 


5KW 

4 

0 

NIM07270 


UJP 


DDUMP 

NIM07260 


UJP 


OPRInT 

NIM07290 

RRORD 

SLS 


0 

N 1 M 0 7 3 0 0 


REM 


PRINT DIFFERENCES ROUTINE **•« 


R N T Q I F 

UJP 

0 


NIM07320 


ENI 

4 

0 

NIM07330 


5IL 

6 

CYCLE 

NIM07340 

MPLES 

SLJ 

2 

DELAY2 

N1M0735U 


UR J 

7 

OUTPUT 

M M 0 7 3 6 0 


5 


29 




UJP 


ERKORB 

n i m 0 / J 7 ; i 


UJP 


CYCLE 

NIM073AD 


ZRO 

4 

C8IN 

NIM07JVI-. 


ZRp 


0010 

NIMG7A00 


2R0 

4 

BIN 

N l M074 1 :> 


2R0 


002 0 

N 1 M02* 2 R 


2K0 

4 

DIM 

N 1 hu7 4 i*J 


ZRO 


6030 

N I MO 7 4 4 0 


ZRO 

4 

0 I F 2 

N l M 0 7 4 5 u 


1R0 


80*0 

N | M 0 7 4 0 0 


04 


1 26 

N l M 0 7 4 7 U 


ZRO 


0 

NIM07460 

vcur 

IS k" 

4 

• 

Ml M0749M 


UJP 


SMPLF S 

NI MU/SL'!*' 


UJP 

7 

PRNTOIF 

N 1 M07S 1 

"61**2 

EM 

5 

7777 B 

NIM07S2U 


UP 

5 

• 

NIM07530 


UJP 


CYCLE 

N I M 0 7 5 4 u 

RfU)PT 

SLT 


0 

N I M 0 7 5 ^ 

RRORA 

5LS 

0 


N I M07 So 

RRORB 

5LS 


0 

N 1 W0757 li 


REM 


interrupt 3o ano a® Routines 

N l M07 56 f ( 

NT 30 

StA 


5V3040 

N I M07590 


LOA 


38 

N1M0760U 


5Ta 

s 

1 N30 

M I H076 1 f 


LOA 


SV3040 

N I M0 76 20 


SEL 


1 7026B 

N1M07630 


ISK 

5 

9 

N I M 0 7 6 4 0 


UJP 


30B 

NIMO76S0 


INI 

5 

9 

N1M0766U 


U'JP" 


3oh 

NIM07O70 

N T 4 0 

STA 


SV3040 

N I M07t>60 


LOA 


38 

N I MO7O90 


ST A 

6 

1 N40 

NIM0770U 


LOA 


SV3040 

NIM077 1 0 


SEL 


I7025B 

NIM0772U 


1 SK 


9 

NIM077JU 


UJP 


40b 

N I M0774U 


EN1 

6 

9 

N l M07 7 5 0 

.. - C 

UJP 


40B 

NKM07760 

V3040 

sss 


* 

N1M07770 


REM 


TAPE MMTE »0W1« 

NIM0776U 

'rTo"uT“ 

UJP 


• 

NIM07790 


ENA 


DCE 

N 1 M07600 


SAL 


IOB 

N I M078 1 0 


5EI 


120318 

N I M07620 


SEL 


A2402B 

NIM07630 


RAO 


FLAG 

NIM07640 


SE~n 


V2000B SKIP READY TO WRITF 

N 1 MO 7 650 


UJP 


• * 1 

N I MO 7 660 


ACT 

4 

FLAG 

NI MO 7670 


UJP 

r 

WRTOUt 

NIM07660 


REM 


external function selection code table 

NIM07690 

OUIP 

SEL 


1 70206 S6t SIN FN DATAaFORWARD VT 

NIM07900 


ARS 


1 

NIM079I0 


SEL 


1 702 1 B SEL SIN FM DATA* RE VERSE VT 

NIM07920 


ARS 


1 

NIM07930 


~5I£ 


1702^8 SEL SIN FN DaTAaGROUND TIME 

N 1*07940 


ARS 


1 

N I M07950 




170248 SEW TEAPf INPUT 

N | M07 960 


SEL 


1701 IB SEL FORWARD TAPE DATA 

NIN07970 


SEL 


1 702AB SEL TAPE INPUT 

NIM07960 


SEL 


I70I2B SEL REVERSE TAPE DATA 

NIM07990 

AMPUNC Ul 


1750*8 SARFtiNG RATE 

NIM06000 


SEL 


1 70058 $EL *KC SANPLING RATE 

NIM06OI0 


5€i 


1 7006B SEL itC SANPLING RATE 

N | H0A020 


Sfc L 


1 70078 SEL 16 KC SAMPLING RATP 

N 1 M 0 6 0 3 0 


30 




SEL 

1 7GIOB 

S V L 

LOCAL OSCILLATOR 

N j MU 00 4 0 

a n n * d T m 

SEL 

1 701 SB 

SEL 

A BANi)WlDTH(NARROW) 

N 1 MUOjSO 


SEL 

I70UB 

SEL 

B BANDWIDTH 

(MEOIUM) 

N I MOSOoO 


SEL 

1 70 1 SB 

SEL 

C BANDWIDTH 

(WIDE ) 

N I M060/ J 


REM 

STORAGE AREAS.CONSTANTS 



N 1*06060 

NST 1 

UJP 

0 




NlMOouVO 

NST2 

UJP 

INT30 




N 1 h06 1 00 

■'oTj 

UJP 

0 




N I M 0 0 1 10 

NST4 

UJP 

1NTA0 




N1 MOB 120 

AX 

BSS 

1 




N I MO 6 \ 30 

NSt S 

UJP 

0 




N1M08I AO 

NST6 

sls 

0 




NIM0615J 

SMA5k 

OCT 

00040004 




N 1 MOB 1 60 

.'JF 

DEC 

1 




NIM06I70 

NO 

DEC 

2 




N l M 0 6 1 <J 0 

HRhE 

DEC 

3 




MM06I VO 

OUP 

DEC 

4' 




NIM06200 

I VE 

DEC 

5 




NIMOB2I0 

IX 

DEC 

0 




N1M0622U 

EVFN 

DEC 

7 




N 1 M08230 

I GMT 

DEC 

.n 




N l M06240 

1 Nfc 

DEC 

V 




NIM082SO 

£MP 

BSS 

1 




NIM06260 

AST 

BSS 

1 




NIM08270 

HS 

BSS 

2 




NiM0»2eu 

A Vfc 

BSS 

S 




NIH0B290 

t 

BSS 

S 




NIM06300 

IF 3040 

-S5 

30 




N | M083 1 0 


ORG 

I7742B 




NIM06320 

LAG 

BSS 

4000 




NIM06330 

a l n 

BSS 

1000 




NIM063AU 

IN 

^SS 

1000 




N I M 0 0 3 i » 

IF 1 

BSS 

1000 




N1M083<> 1 

l F 2 

BSS 

1000 




NIM0637 » 

SGI 

BCD 

4SELECT OPERATION 




NIM08380 

SG3 

BCD 

ASELECT RUN NODE 




N I M083RU 

SGS 

BCD 

5N0 DATA SYNC FLAG 




N| H08A0!) 

SC -6 

BCD 

STYPE sense Instruct i 




N 1 M 0 8 A 1 


BCD 

ION 




N | M08A2, 

,G/ 

BCD 

STURN JUMP SWITCH 2 0 




N 1 M08AJJ 


BCD 

IN 




NIM08AAC 

SG8 

BCD 

STURN .JIMP SNMCM $ 0 




N | M08A50 


BCD 

in “ 




N I M08A 60 

SG9 

BCD 

aSET J.S. 1*2*3 




N | M 0 8 A 7 J 

SG I 0 

BCD 

5T 1 ME UNIT NOT READY 




N | M0A4AU 

SGII 

BCD 

AFM UNIT NOT READY 




N 1 M;08 A°L' 

SG 1 2 

BCD 

AEXT EQUIP NO? *EAOY 




NIN08500 

SG 1 3 

BCD 

5 mount tape #|tm nr it 




N t M085 1 l> 


BCD 

SE RING ON v yNF? t 




NIM08S2U 

SG 1 4 

BCD 

5 MOUNT TaPE WITH WRIT 




NIM0853D 


BCD 

SE RING ON UNIT 3 




N 1 M085A 0 

s(.l 5 

BCD 

3END OF FILE 




NIM085S it 

SCI* 

BCD 

simrwsftm 




NIH08560 

ONG 1 

BCD 

5 




N I M0857d 


BCD 





NIH0858U 


BCD 

s 




NIM08590 


BCD 

5 




NIM08800 


BCD 

5 




NIM086I0 

•4 

BSS 

40 




NM0862U 

CDSEN5 

BtD 

ISBNS 




NIH08630 

CDfKPjJ 

B« 





N| M086A0 

C D ANAL 

BCD 

1 ANAL 




NIM086S0 

CDS«CM 

BCD 

1 SEAR 




N | M0888:' 

CDHRsT 

BCD 

IPRIN 




NIM0867U 

C DS VST 

BCD 

ISYST 




NIM08860 

CDBPT 

BCD 

IREPE 




NIM08690 

CDKST 

artr 

IREST 




NTN06700 

CDCODE 

BCD 

ICOOE 




Nt Mf087 1 0 


EMC 

START 




N 1 M08720 


31 


